
90 SCIENTIFIC AMERICAN January 29, 1921 

Are W e Abusing Our Water Resources ? 
Current Methods of Disposing of Organic and Mill Wastes, and Their Bearing on the Food Question 

By P. W. Claassen 

FOUR-FIFTHS of the earth's surface 
is covered with water and one-fifth 

("onstitutes wet or dry land. It is safe to 
say that less than one-half of all the 
land is being utilized in the production 
of food and other necessities of life, so 
that we are dependent, largely, for our 
sustenance upon the products derived from 
one-tpnth of the earth's surface. 

Our cities are becoming more and more 
!lpnsely populated and the question of 
providing this great number of human 
bpings with the npcessaries of life becomes 
greater each day. Agriculture has ad
vanced so rapidly that today we are lit
praily raising two potatoes where one 
grew bef{)re, and due to the study of 
animal indmrtry our cows are yielding 
two quarts of milk where they yielded one 
i Jefore. But whereas we have doubled and 
trebled the products of the land we have 
done nothing to improve the culture of 
water life. We have given all our at
tention to agriculture and not only neg
lected and ignored aquiculture but we 
have grossly abused the fresh waters 
from which a great part of Ol1r sustenance 
should be derived. 

(2) 

1. Bloodworm. 2 .  Paramoecium. These creatures. 3/4 and 1/60 inch long respectively. thrive 

in water polluted by organic wastes. The bloodworm forms excellent fish food, and through 
it waste may be made ultimately beneficial to fish life. 3. Cyclops. 4. Daphnia. These 

measure less than 1 / 1 0  inch in length ; 1 0 0  to 200 of them make a good meal for a fish, but 

they occur only in fresh water and pure water 

tl'ibutps it to i ts thousands of inhabi
tants. 

Where spwage disposal plants have been 
i nstalled they have been put in operation 
mainly for the purpose of making the 
water farther down safe' for drinking 
purposes and with no thought whatsoever 
of the effect that the sewage might have 
upon the a(]uatic life-the animals anti 
plants of the river. Just how harmful 
domestic sewage is to fish life we cannot 
definitely say. Some organic wastes 
actually benefit the waters but, on the 
whole, the sewage probably causes a great 
deal more harm than good and is very 
detrimental to all the aquatic organisms.  

Again not only have we depended upon 
our streams to carry away the domestic 
sewage but nearly all our factories of one 
form or another have been built close 
to streams so that the water might carry 
off the waste products which could not be 
utilized, or by-products which were not 
prOduced in large enough quanti ties to 
make their reclamation profitable. Many 
II clear bubbling brook has been changed 
by the addition of wastes into a bl ack un
sightly and obnoxious stream with its 
rock bottom all covered by a slimy, 
"ticky ooze. 'Vhere such gross pollution 
has occurred the fishermen know the 
folly of trying to catch any fish ; but many 

\Ve all like the water as a recreational 
center and fishing is Olle of our chief 
sports during the summer ; but it seems 
that we imagined that the fish "just grew" 
in the streams regardlesS of how the 

Four of the small creatures on which food fish thrive, and their relations to 
water pollution 

a man has wondered why the fish did not 
"bite" when the stream seemed perfectly clear and nor
mal. A small amount of sulfuric acid or sodium 
cyanide discharged into a stream, accidentally or other-

waters were being abused. Most of us, however, hav� 
discovered that the fishing in many of the streams is 
not as good as it used to be. People have concluded 
that such streams have been "fished out" 

along the same river that the question of sewage. 
disposal plants arose. There are, however, even today, 
many cities which still discharge their sewage di rectly 

and have not given the question much 
further thought. \Vhat then are the rea-
Hons that so many of our favorite fishing 
grounds have lost their attractiveness to 
the fisherman ? Is it because the fish have 
all been taken out and the streams thus 
made barren ? This is so only in part. 
The principal reason why our fresh 
waters are so bare of fish life is because 
we have looked upon our streams, not as 
II source of food supply, but as the public 
Hewers which Nature has provided for 
man's convenience. The best site for a 
town is that near a stream, and a city 
must be built on a large river or lake. 
The purpose of the river is to furnish 
water to the city and to carry off the 
sewage. Such an arrangement seems 

WITH the increase of urban population and the changes , still too 
embryonic in character to be clearly defined, which are coming 
over our agriculture, the problem of food production is an eVer

pressing one. What means shall We adopt to insure that enough food 
for all may s till be supplied by the ever-decreasing proportion of our 
population that devotes itself to this business ? Dr. Claassen points out 
that eighty per cent of the world's surface is covered by water, and 
that if We would only treat it right, this water would be the source of 
supply of a collection of food products that stand high in the scale of 
economy, by virtue of the minimum amount of labor required to maqe 
them available.-THE EDITOR. 

wise, may not alter the general appear
ance of the water and yet it may kill 
every fish, insect and plant in the entire 
stream. Once a stream has been de
pleted of its plants and animals it takes 
months and even years to bring it back 
to normal again even though no further 
pollutions occur. 

One can hardly point out a stream in 
the Eastern States which does not have 
from . one to a dozen or more factories or 
industrial plants situated on its banks. 
The wastes produced are of various kinds : 
acids, salts, lime, sawdust, waste from 
tanneries, paper mills, acid and alcohol 
factories, dairy plants and others. Most 
of these wastes, whether organic or in
organic, are detrimental to all the living 
organisms which normally occur in fresh 

practical and saves installing costly plants for the dis
position of the sewage ; it was only when our cities 
hecame so numerous that a number of them sprang up 

into the streams. Troy, for example, discharges . its 
domestic sewage untreated into the Hudson, and Al
bany, a few miles below, takes the water and dis-

water, annually killing millions of fishes both large and 
small. Not only are the fishes killed, but also the 

( Confirmed on page 100 ) 

5 
1. A stonefly. 2. A Mayfly. These insects, which constitute the food of trout and other fish, are very sensitive to contaminated water and are quickly killed by it. 3. Drop of water highly 
magnified to show the microscopic plants on which such creatures as stonefly and Mayfly in turn feed. 4. Brook trout, a game fish which must have clean water ; it cannot live in contaminated 
streams. 6. Baby trout, at a stage when it is very frail, and liable to he killed by a minute quantity of poisonous material 

Three stages of fresh-water life, each of which furnishes food for the higher form, and the last for man ; all are highly sensitive to contaminated waters 
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When the Rattlesnake Struck 

. Judge ! 
When you sent me up 

for four years you called 
me a rattlesnake. Maybe 
I am one-anyhow, you 
hear me rattling now. 
One year after I got to 
the pen, my daughter 
died of - well, they said 

, it was poverty and the disgrace together. You've 

got a daughter, Judge, and I'm going to make 

you know how it feels to lose one. I'm free now, and 

rattlesnake all right. Look out when I strike. 
I guess I've turned to 

Yours respectfully, 
RATTLESNAKE. 

This is the beginning of one of the stories . by 

O. H EN RY 
274 Complete Storiu-One Long Novel 

For years now you have heard of O. Henry-you have read these advertise
ments and thought that some day you would own a set for yourself. But 
you have put off the sending from month to month. The time for that is 

gone. N ow-to day-you must order your set of O. Henry 
to get the low

. 
price and the Oppenheim FREE. 

So great is the popul arity of O .  Henry-so enormous is the 
demimd for his books-that we should like for all time to 
continue this offer. But we can't. It costs more than twice 
as much now to make the sets as it did. Paper costs more 
-ink costs more ; binding costs more. So we must withdraw 
this offer. But as long as the stock now on hand lasts, you 
can get O. Henry at the low price, and-

E. PHILLIPS 7 Volumes FREE OPPENHEIM 
Seven splendid volumes, packed 
full of mystery and . adventure, 
love and intrigue. Here arC: some 
of the most wonderfully exciting 
stories in the literatu re of the 
world. Seven stories of plot and 
counterplot - gripping, thrilling 
tales that will keep you entranced 
from the first word to the last. 

\Vhether it be in the lonely 
wastes of the North Atlantic 
the vague mystery of a London 
fog-out on the desolate moor-

or amid the gay midnight follies 
of Monte Carlo, Oppenheim 
always has a thrilling, gripping 
story to tell. 

He makes them so real that you 
forget everything about you in the 
j oy of them. He lets you into se
crets that take your breath away. 
He shows you the real inner work
ings of Eu ropean diplomacy. He 
holds you enthralled with the ro
mance, the mystery of his tale 
right to the very last word. 

Your Last Chance to Get a 
FREE SET 

This is the last· edition of E. Phillips Oppenheim 
we can get at the special price whiclr permits of 

our giving them free with O. Henry. When 
this one edition is gone ( and there are com
paratively few sets now left ) you will be 
able to get E. Phillips Oppenheim's won

Send me on ap
ptoJval, charges paid 

by you, O .  Henry's 
works in 12 volumes, 

bound in silk cloth, 
with gold tops. Also the 

7 volume Masterpiet es of 
E. Phillips Oppenheim, 

I 
for a thirty-building plant. The pressure 
of gas entering the cylinder ranges from 
fifty to one hundred pounds or about the I same as steam. The gas is exhausted into 

, the main at a low pressure. 
On account of liability of the cylinders 

to frost, interfering with the lubrica
tion of the piston, the gas is first run 
through a coil consisting of about 150 
feet of two-inch pipe laid in the burning 
building nearest to the engine, where the 

I gas is heated and enters the engine cylin-

I 
ders, considerably above the atmospheric 
temperature, and all liability of frosting 
in the cylinder is eliminated. 

I After the carbon is scraped from the 
channel irons or collecting plates it falls 

I down through a hopper or funnel into the 
carrying pipe. This , carrying pipe is an 
eight-inch conveyor pipe running the full 
length of each burning building and car
ries a constantly revolving worm which 
forces the carbon toward the end of the 
building where it falls into another but 
larger size conveyor pipe, likewise carry
ing) a constantly revolving worm which 
forces the carbon to the bolting or sift
ing house. Hence· it falls on to a belt 
conveyor, where it is carried up to a 
height of ten or twelve feet, where it 
falls into the first revolving bolter. This 
first bolter contains a screen of eight 
meshes to the inch and separates the hard 
particles, dirt or scale. The screened car
bon then falls out into a second conveyor 
and is carried up and dropped into a sec
ond bolter where a fifty-mesh-to-the-inch 
screen is used. After passing through the 
second bolter it is carried to a third 
bolter, with now a sixty-mesh-to-the-inch 
screen. After being screened in the third 
bolter it is conveyed to the bin on the 
second floor of the building where it is 
kept until it passes through the auto
matic packers below into the sacks ready 
for boxing for shipment. 

Are We Abusing Our Water 
Resources ? 

( Oontinued from page 90 ) 
plants and animals which form the source 

I of food supply for the fishes. Therefore 
our streams not only lose their attrac
tiveness to the camper and fisherman, but 
they actually come to. be regarded as so 
much waste and barren water. 

Just how can this best be brought 
about ? First of all we must remed:v the 
situation of stream pollution. This, 

"
how

ever, is not an easy matter. We cannot 
establish laws which point blankly pro
hibit the discharge of any foreign sub
stance into fresh waters.. That would not 
be feasible nor economically j ust. In the 
first place we do not know j ust what 
effect the various substances have upon 
the fish or upon other organisms of the 
stream. Secondly, there are many indus
trial plants which would be forced to go 
out of business if they were not permitted 
to dump their refuse into a nearby stream 
or lake. Some of the wastes could doubt
less be transformed into useful prod
ucts and thus be kept out of the streams 
hut the cost of installing the necessary 
machinery in many instances becomes 

I prohibitive. The whole question needs 
much detailed and careful study. 

Organic wastes, such as domestic sew
age, milk wastes, etc., should be studied 
with a view of transforming them into 
plant and animal life and ultimately into 
food for man. These organic wastes 
should be the fertilizers of the water and 

organisms appear, of the kind that grow 
and thrive in foul waters. The milk 
washings in the abo ve mentioned brook 
produced first a thick white fleecy growth 
which covered the entire bottom of the 
brook and all overhanging vegetation. 
This growth was found to be a culture of 
bacteria held together in these long fila
ments by a gelatinous secretion. Amidst 
this bacterial growth occurred myriads of 
microscopic animals, called ciliata, flagel
lata, etc. A little farther down stream 
were found millions of red worms half an 
inch or more in length. These worms 
are known as blood-worms and ·are rel
ished as food by fishes. It  was found 
that the little contaminated brook dis
.charged its water into a larger stream 
about a mile below the point of en
trance of the milk wastes and into this 
stream the brook brought down the blood
worms in such large numbers tnat it 
seemed desirable to estimate the amount 
of this fish food which was being brought 
into the stream. A conservative estimate 
showed this to be at least five pounds per 
hour .or ] 20 pounds every twenty·four 
hours. The fact that these blood-worms 
were relished by fishes was shown by · the 
presence of hundreds of fishes, large and 
small, that were waiting in the larger 
stream for the appearance of these rich 
morsels of 'food. 'l'hus through a series· of 
life cycles the waste milk became trans
formed into the choicest fish food, and 
though the milk waste contaminated the 
little brook, it supplied vast quantities of 
food to the larger stream and thereby 
made it much more productive of fish life. 
Such. conditions, however, do not exist in 
many streams, but this example serves to 
illustrate the possibility of utilizing some 
of the organic wastes. The practicability 
and exact methods of converting su.ch 
products into fish food or other useful 
products need further investigation. 

The New United States Battleship 
"Constellation" and Class 

( Oontinued from page 91 ) 
reduced from· 24 small to ] 8  larger boilers, 
a nd the whole of this plant is below the 
protective deck. The added beam of the 
ships has been devoted to anti-torpedo 
protection , which is so complete in these 
vessels that it would take several torpe
does to sink them. 

By long odds the most daring innova
t ion is the installation of a turbo-electric 
plant of the enormous capacity of 180,000 
horsepower. Current will be generated 
in four huge main generators and led to 
the eight propelling motors, of which 
there will be two, placed in tandem, upon 
each of the propeller shafts. The success 
achieved by the Navy Department in the 
collier ".Jupiter," followed by the per
formance with the "New Mexico," amI 
other ships, encouraged the Bureau of 
Steam Engineering to apply the electric 
drive on this vast scale. 

It is not customary in these days to 
say much about the armor plan of ships, 
and both we and the Japanese are reti
cent on this subj ect, although the British 
have given full details regarding their 
latest · armored ships built during the 
closing years of the war. However, it is 
evident from the official sketch that 
"Constellation" will have a water line 
belt of considerable depth, and it is prob
able that she will embody sloping armor, 
built within the interior of the ship, and 
extending from side to side somewhat 

derful stories only at their regular price 
of $1 .75  or $2.00 a volume. 
Now, while you ean, get the O. Henry 
at the low priee with E. Phillips 
Oppenheim FREE. Never again 

hound in cloth. If I keep the 
books, I will remit $r.50 In 5 

- days, and then $2,00 a month for ' 
[4 months for the O .  Henry set 

only and keep the 7 volumes of E. 

I not the contaminators. Some of the 
, European countries have succeeded in 

turning domestic sewage into fish food. 
Investigations of thirty or more dairy 
plants in the State of New York by the 

like the roof of a house, for the purpose 
of serving as a shell burster, to detonate 
shells as far as possible above the protec
tive deck. If this has been done, it will 
prove to be an admirable protection, 
worth much more in safeguarding the 
vitals of the vessel than the same weight 
of heavier vertical armor would be. 

PhHlips Oppenheim FREE. Otherwise 
I wiU, within 1:0 days, return both 

sets at your expense. 

ean we give you such a chance. 

Don't mi •• it ! Cut the coupon. 
NAME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Send it TODAY I 
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author have disclosed some very interest
ing facts regarding the methods of dis
posal and possible use . of milk wastes. 
One such industry which manufactures 
condensed milk discharges every day 
thousands of gallons of milk washings 
into a nearby brook. This brook thereby 
becomes entirely depleted of all fish and 
other fresh water organisms. In place 
of these an entirely new association of 

This subj ect was discussed by the 
writer in an article published in the 
SCIENTIFIC AMERICAN of April 7, 191 7, in 
which it was shown that the increasing 
ranges in Naval engagements, with the 
steeper angle of fall, called for a com
plete redistribution of the armor. 
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105� ft. Displacement: 43,500 tens. Officers and Men: 1 ,500. Horsepower: 180,000. Speed : 331,4 knots. Battery: Eight 16-in • •  50-cal.. sixteen 

anti-aircraft. four submerged and four above-water 21-in. torpedo tubes. Armor: Outer belt and inclined interior-thickness not made public 

United States Battle-Cruiser "Constellation"-class of six ships 

Most Powerful Coast Defense Gun Yet Built 

THE largest and most powerful coast defense gun in 
the world has just been completed at a United 

States Government Arsenal near Boston, Mass. This 
weapon is a 16-inch high-power gun mounted on a 
Disappearing Carri age, especially designed for seacoast 
defense purposes. The gun weighs 170 tons, while 
the carriage upon which it is mounted weighs an addi
tional 67Q tons. The picture shows this enormous 
weapon and its carriage. When emplaced in the sea
coast fortification, the gun and carriage will be behind 
an embankment of sand and concrete of such great 
thickness that the highest power naval guns will not 
be able to penetrate it. This embankment will reach 
nearly to the height of the gun, so that when the latter 
is fired only the muzzle can be seen. 'When fired, the 
shock of discharge, acting along the axis of the bore, 
drives the gun into the loading position which is 12 
feet below the position of the gun shown in the photo
graph. A slit which is clearly shown in the photograph, 
is provided in the armor to allow the gun to recoil 
llack and down to this lower position. 

The great energy of recoil is absorbed in a number 
(If different ways. Some of it is absorbed in forcing 
the gun down into its loading position, which raises 
n huge counterweight weighing 313 tons, 91,4 feet. This 
('ounterweight is also used to raise the gun back into 
its original firing position above the parapet. The re
mainder of the energy of recoil is absorbed in large 
hydraulic cylinders located on the carriage. The car
riage is also provided with a number of hydraulic dash 
pot systems, so that in going from one position to an
other, the energy is gradually absorbed in 
such a way that there is no shock to thp 
(·arriage. 

For sighting, the carriage is provided 
with a periscopic sight, similar to that 
used for submarines, which may be seen 
in the picture projecting through the 
armor. This sight allows the gunner to 
lay the piece upon the hostile vessel with
out exposing himself above the parapet. 
Although the gun and carriage weigh 840 
tons, they can be easil�' turned in direc
tion by the power exerted by one man 
applied at the traversing hand wheel. In 
other words, the gunner looking through 
the sight can, by turning a small hand 
wheel, move the gun and carriage in 
direction and accurately place it upon the 
target. The carriage is also provided 
with electric motors and hydraulic speed 
gears: which allow the gun to be turned 
in direction by power under the control 
of the gun pointer. 

. 

sufficient power to penetrate any armor which can be 
placed upon the largest naval vessels and at any 
range. One direct hit with this piece of ordnance 
would probably disable and might completely wreck 
a dreadnaught. 

The light armor plate shown in the picture protects 
the gun crew from small shell fragments, stones and 
debris which might fall about the gun if enemy 
shells should strike the parapet. The armor is also 
of sufficient thickness to protect the crew operating 
the piece from machine guns mounted in airplanes. A 
crew of about 125 men are required to operate, load 
and fire the piece. 

New Road Projected in Ecuador 

I T is intended to construct a road in Ecuador from 
the port of Emeralds in the direction of Quito 

to connect with a road already constructed from that 
city to the town of Santo Domingo de los Colorados, 
making the shortest route of communication between 
Quito and the coast. The principal object of the road 
is to make accessible about 1,000,000 acres of fertile 
lands covered with virgin forests, generally level, and 
situated about 2,000 feet above sea level, thus having a 
good climate. The concession of the lands is very lib
eral and secures to the constructors of the road the 
right to something like 500,000 acres of the lands. The 
toll concession is also liberal, and the waterpower 
sites add to the value of the scheme. By reason of 
shortness the route will dominate passenger and 
freight traffic into and out of the interior, and will 
douhtless a ttrad tourists. 

New Battle-Cruiser "Constellation" 

By J. Bernard Walker 

T HE wash drawing of the new United States battle
cruiser "Constellation" which we present has been 

prepared from an official sketch received from the Navy 
Department. It will be agreed that this great ship, 
when it is completed, will be as handsome as any 
naval vessel afloat. It  is some five years since the 
design for the ships of this class was first made pub
lic, and it must be admitted that improvements which 
have been made during that interval have resulted in 
the ship's having a contour and general relationship 
and proportion of parts which leaves nothing to be de
sired. The substitution of two big funnels for the 
original five funnels and the spacing of these funnels 
and the masts is very pleasing. Also, the placing of 
the four turrets well in from the stem and stern of the 
ship is conducive to good appearance, and will be 
favorable to an easy motion of these ships in a seaway. 

Speaking generally, "Constellation" carries our minds 
hack to the battlecruiser "Hood," although the char
acteristic clipper bow and the cage masts will make a 
sufficient difl'erence in the silhouette to readily differen
tiate the one from the other. The "Constellation" is 
a larger ship by some 2,000 tons. She is 14 feet longer 
and ha s about a foot and a half more beam. Her 
speed is greater by about a knot and a half, and in 
her main battery she carries the 16-inch gun, as a gainst 
the "Hood's" 15-inch. 

'rhe principal dimensions of the "Constellation" are 
1I s follows : length between perpendiculars, 850 feet ; 

length overall, 874 feet ; beam on load 
wa tel' line, ] 01 feet 8 inches ; extreme 
I l readth, 105 feet 5 inches ; mean d raft, 31 
feet ; and normal displacement, 43,500 
tons. The armament consists of eight 
1 6-inch, 50-caliber guns carried in four 2-
gnn turrets, and sixteen 6-inch, 53-caliber 
gnns mounted in casemates on the spar 
(leek and in the open on the boat deck. 
There are a l so four 3-i nch, 50-caliber 
anti-a ircraft a lld four 6-pounder saluting 
guns. The toqwdo armament is heavy, 
conSisting of fonr submerged aIHI four 
above water 21-inch torpedo tuhes. 

One other interesting feature about this 
type of carriage is the fact that the ele
vation of the piece can be accurately laid 
off while the gun is in the recoiled posI
tion behind and below the parapet. The 
rate of fire of this enormous piece of 
ordnance will be a little better than one 
shot per minute. The heaviest armor
piercing projectile used with this gun 
weighs 2,400 pounds and gives a range 
of over twenty-two miles. The powder 
charge for the gun consists of 850 pounds 
of smokeless powder. The projectile has 

New 16-inch, 17 0-ten, Disappearing Coast Defense gun. Shell 2,400 pounds. Powder charge 850 
pounds. Muzzle velocity 2,700 f. s. Muzzle energy 121,430 foot-tons 

As originally designed, on a displace
ment of 35,000 tons, these ships were to 
develop 35 knots, with 180,000 horsepower. 
Steam was to have been supplied by 24 
water tnlle boilers ; but so great were the 
demand s for space for the combined 
steam and electric machinery, that only 
twelve of the boilers could be accommo
dated helow the protective deck, and . the 
other twelve were placed on the deck 
above. To have placed all the boilers be
low deck would have brought the outer 
hoilers too near to the skin pIa ting of 
the ship, and would have exposed them to 
destruction and flooding by torpedo at
tack. Opinion both inside and outside of 
the Navy was against the perilous prac
tice of placing boilers above the protec
tive deck, and in the ships as redeSigned. 
the beam has been increased from 90 to 
105% feet, the number of boilers has been 

The most powerful coast defense gun yet built ( Continued on page 100 ) 
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